Bacterial strains, plasmids and growth conditions. Bacterial strains and plasmids used here 119 are listed in Table 1 . Bacteria were cultured in Luria broth (LB; Difco) at 37 °C with shaking. 120
Escherichia coli cultures were supplemented, as required, with the following antibiotics (final 121 concentrations): tetracycline (25 µg ml -1 ), kanamycin (40 µg ml −1 ), trimethoprim (50 µg ml −1 ) 122 and chloramphenicol (30 µg ml -1 ). B. cenocepacia cultures were supplemented, as required, with 123 trimethoprim (100 µg ml −1 ), tetracycline (100 µg ml −1 ), and chloramphenicol (120 µg ml -1 ). To 124 assess growth rates of parental and mutant strains of B. cenocepacia MH1K, overnight cultures 125 were inoculated into fresh medium to give a starting optical density at 600 nm (OD 600 ) of 0.01. 126 Growth rates were determined in 100-well microtiter plates using a Bioscreen C automated 127 microbiology growth curve analysis system (MTX Lab Systems, Inc. were created by amplifying 400-550 bp DNA fragments flanking the corresponding target genes 143 using chromosomal DNA from B. cenocepacia K56-2 as template and the indicated primer pairs 144 ( Table 2 ). The amplicons were double digested with the corresponding restriction enzymes 145 (Table 2 ) and cloned into pGPISce-I resulting in mutagenic plasmids pDelM0208, pDelM0628, 146 pDelM0857 and pDelL2200 (Table 1) . Mutagenic plasmids were mobilized into B. cenocepacia 147 MH1K strain by triparental mating and co-integrants were selected using 100 µg ml The open reading frames BCAM0208, bceD, BCAL2200 and the full length dpm or the dpm 166 truncated version were PCR-amplified using chromosomal DNA from B. cenocepacia K56-2 as 167 template with the corresponding primer pairs (Table 2) . Amplicons were digested with the 168 restriction enzymes NdeI-XbaI and cloned into a similarly digested pDA17 plasmid, giving rise 169 to pM0208, pbceD, pL2200, pdpm and p∆27 (Table 1) . To produce histidine tagged recombinant 170 proteins, Dpm and BCAL2200 the plasmids pdpm or pL2200 were digested with NdeI-HindIII 171 and the resulting inserts were cloned into a similarly digested pET28a plasmid, giving rise to 172 pHisdpm and pHisL2200, respectively. To generate pdpmHis, dpm was amplified from 173 chromosomal DNA with the primer pair 6829-6830 (Table 2), the PCR product was digested  174 with NcoI-XhoI and cloned into a similarly digested pET28a. The site directed mutagenesis of 175 dpm was performed by PCR with Pfu DNA polymerase (Stratagene) using the primer pair 6496-176 6517 ( Burkholderia genus. BCAL2200 is located within a region highly conserved in other 288
Burkholderia species, which presumably is involved in regulating sulfur amino acid metabolism 289
( Fig. 1b and data not shown). In contrast, dpm is located in a poorly conserved region of the 290 genome, and homologues to dpm are only found in B. cenocepacia J2315, K56-2, and H111, as 291 well as in B. cepacia GG4 and B. lata (Fig. 1b and data not shown) . Analysis of the translated 292 sequences of B. cenocepacia LMW-PTPs showed a common secondary structure prediction 293 pattern (data not shown) and indicated that all except Dpm have the conserved amino acids of the 294 tyrosine phosphatase motif, CX 5 R(S/T) (Fig. 1a) . Dpm has an aspartate substitution in the 295 position of the catalytic cysteine (Fig. 1a) and a larger N-terminus with strong prediction to a 296 signal peptide sequence (data not shown), suggesting it is a secreted protein.
298
Dpm is secreted to the growth medium 299
The genes encoding BCAM0208, Dpm, BceD and BCAL2200 were cloned into pDA17 under 300 the expression of the constitutive dhfr promoter. Resulting plasmids, pM0208, pdpm, pbceD and 301 pL2200 (Table 1) were mobilized into B. cenocepacia K56-2 and secretion assays were 302 performed as described in Methods. The pDA17 vector enables to fuse a C-terminal FLAG tag, 303 which facilitates detection of the expressed products by immunoblotting. Our results show that 304 except for BceD, the other proteins had similar expression levels (Fig. 2 , upper left panel), as 305 compared to the β-lactamase TEM-1, which was used as a loading control (Fig. 2 , lower left 306 panel). However, only Dpm was found in the supernatant (Fig. 2, upper 319  3a) . Also, the mutants did not differ in swimming and swarming motility (Fig. 3b) , except for 320 ∆bceD, which had a noticeable swarming defect (Fig. 3b) showed significant differences in colocalization with the fluorescein-labelled lysosomes (Fig.  330 4a). Quantification indicated that 66 ± 2 % of BcCVs containing ∆dpm were dextran positive, 331 while 40 ± 2 % of BcCVs containing the parental strain colocalized with dextran rich 332 compartments (p<0.01; Fig. 4b ). In contrast, BcCVs of macrophages infected with ∆BCAM0208, 333 ∆bceD and ∆BCAL2200 indicated 27 ± 6 %, 39 ± 4 % and 39 ± 2 % colocalization with dextran 334 (Fig. 4b) . These results suggest that loss of Dpm increases the traffic of BcCVs to the lysosome. 335 336
To further characterize the differential endocytic trafficking observed in macrophages infected 337 with ∆dpm we compared the accumulation of the lysosome-associated membrane protein 338 (LAMP-1) on the BcCVs by immunostaining (Fig. 5a) . At 2 and 4 h postinfection, 47 ± 3 and 59 339 ± 1.5% of BcCVs containing ∆dpm accumulated LAMP-1, respectively (Fig. 5b) . In contrast, 30 340 ± 0.5 and 32 ± 7 % of BcCVs containing the parental strain colocalized with LAMP-1 (Fig. 5b ), 341 respectively, as it has been previously shown for B. cenocepacia strains (Schmerk & Valvano, 342 2013). LAMP-1 accumulation of ∆dpm BcCVs was restored to parental levels (25 ± 3 % and 45 343 ± 3 % after 2 and 4 h, respectively) by expressing dpm from the pdpm plasmid ( Fig. 5a and b Fig. 6a and b) , as expected by a secreted effector able to escape from the phagosome (Bach et 355 al., 2008). In contrast, only 5.4 ± 0.2 % of FLAG-specific signal was observed colocalizing with 356
BcCVs of macrophages infected with ∆dpm (p∆27) (Fig. 6a and b) , this value can be attributed 357 to the detergent treatment during permeabilization for immunostaining or even to bacteria cell 358 lysis. Immunoblot analysis of bacterial lysates revealed that dpm and ∆27dpm were equally 359 expressed (Fig. 6c, left upper panel) , confirming that both proteins are synthesized at similar 360 levels. We also noticed that ∆27Dpm FLAG , which has a predicted mass of 18 kDa, migrated 361 slightly above full-length Dpm FLAG , which has a predicted mass of 20.9 kDa (Fig. 6c, upper  362 panel). We interpreted this result as an indication of the presence of uncleaved ∆27Dpm FLAG 363 polypeptide and efficiently processed Dpm FLAG . This is supported by the demonstration that 364 Dpm FLAG but not the truncated derivative was detected in the culture supernatants (Fig. 6c, upper  365 panel). The lack of β-lactamase TEM-1 in the supernatants indicated that the bacteria had an 366 intact outer membrane leakage (Fig 6c, lower panel) . Together, our results indicate that Dpm 367 requires an N-terminal (signal peptide) for secretion. 368 369
Single LMW-PTPs are not required to B. cenocepacia intramacrophage survival 370
We also assessed whether the effect of ∆dpm in the acceleration of the BcCV maturation 371 correlates with decreased intracellular bacterial survival. Gentamicin protection assays of 372 macrophages infected with ∆BCAM0208, ∆dpm, ∆bceD, and ∆BCAL2200 revealed no 373 differences in the recovery of intracellular bacteria at 1 h and 24 h post infection in comparison 374 to the parental strain (Fig. 7) . Similar results were also obtained using human Fig. 8a and b) . Furthermore, we confirmed that B. multivorans supports the 390 secretion of Dpm, as demonstrated by detection of this protein in the supernatant of B. 391 multivorans at similar levels as found with B. cenocepacia (Fig. 8c) . Together, the results of 392 these experiments strongly support the notion that Dpm is a bacterially secreted protein affecting 393 phagosomal maturation. 394 395
Dpm lacks phosphatase activity 396
Despite the absence of a critical Cys for catalysis in its predicted phosphatase motif we 397 investigated if the Dpm has any phosphatase activity. We constructed inducible plasmids 398 encoding N-or C-terminal histidine tagged Dpm (pHisdpm and pdpmHis, respectively, since the 399 position of the histidine tag may alter phosphatase activity (Ueda & Wood, 2009) . A plasmid 400 expressing BCAL2200 carrying an N-terminal 6x-His tag (pHisL2200) was used as a control. 401
Recombinant proteins were overproduced in E. coli BL21(DE3) and purified by Ni 2+ -affinity 402 chromatography (Fig. 9a) . A double banded pattern appeared using Dpm-His (carrying a C-403
terminal His tag), suggesting the purification of both processed and unprocessed forms of Dpm, 404 which agreed with the predicted masses of 20.9 and 17.9 kDa, respectively (Fig. 9a) . In contrast, 405 the presence of the histidine tag plus 10 additional residues in the Dpm N-terminus blocks 406 processing of the protein resulting in a polypeptide with an apparent mass of 24 kDa, as expected 407 (Fig. 9a) . All of the purified proteins were assayed for their ability to cleave the general 408 phosphatase substrate p-nitrophenyl phosphate (PNPP). Recombinant BCAL2200 efficiently 409 hydrolyzed the synthetic substrate ( Fig. 9b) any of the Dpm derivatives under the same conditions used for BCAL2200 or by adding a 10-413 fold excess of substrate and/or protein into the reaction mix (Fig. 9b and data not shown) . We 414 attempted the reconstruction of the catalytic site by replacing the aspartate at position 36 with 415 cysteine. The corresponding recombinant proteins His-Dpm D36C and Dpm-His D36C were purified 416 to homogeneity (Fig. 9a) and assayed for PNPP hydrolysis, but they remained inactive (Fig. 9b) . 417
Together, these experiments indicate that Dpm lacks phosphatase activity, but this is not only 418 due to the absence of a cysteine at the D36 position (Fig. 9b) (Wong et al., 2011) . The region of PtpA required to bind H subunit was 486 mapped at it C-terminal α-helix and is also independent of the presence of the PtpA catalytic 487 cysteine (Wong et al., 2011) . Unfortunately, attempts to isolate a putative macrophage host cell 488 substrate for Dpm by pull-down assays, similar to those performed with M. tuberculosis were 489 unsuccessful (data not shown), and further experiments are underway to elucidate its molecular 490 mechanism. In summary, our results indicate that Dpm is a novel effector protein contributing to 491 the ability of B. cenocepacia to subvert the phagocytic pathway in macrophages by a mechanism 492 that is independent of its predicted phosphatase activity. 
